In this article we show the correctness of integer arithmetic based on Chinese Remainder theorem as described e.g. in [11] : Integers are transformed to finite sequences of modular integers, on which the arithmetic operations are performed. Retransformation of the results to the integers is then accomplished by means of the Chinese Remainder theorem. The method presented is a typical example for computing in homomorphic images. 
(1) For all complex-valued finite sequences f 1 , f 2 holds len(f 1 + f 2 ) = min(len f 1 , len f 2 ). 
More on Greatest Common Divisors
Next we state a number of propositions: 
Chinese Remainder Sequences
Let f be an integer-valued finite sequence. We introduce f is multiplicativetrivial as an antonym of f is non-empty.
Let f be an integer-valued finite sequence. Let us observe that f is multiplicative-trivial if and only if: (Def. 1) There exists a natural number i such that i ∈ dom f and f i = 0.
One can verify the following observations: * there exists an integer-valued finite sequence which is multiplicativetrivial, * there exists an integer-valued finite sequence which is non multiplicativetrivial, and * there exists an integer-valued finite sequence which is non empty and positive yielding. The following proposition is true (23) For every multiplicative-trivial integer-valued finite sequence m holds m = 0. Let f be an integer-valued finite sequence. We say that f is Chinese remainder if and only if: (Def. 2) For all natural numbers i, j such that i, j ∈ dom f and i = j holds f i and f j are relative prime. One can verify that there exists an integer-valued finite sequence which is non empty, positive yielding, and Chinese remainder.
A CR-sequence is a non empty positive yielding Chinese remainder integervalued finite sequence.
Let us note that every CR-sequence is non multiplicative-trivial. One can verify that every integer-valued finite sequence which is multiplicative-trivial is also non empty.
We now state the proposition 
Chinese Remainder Theorem Revisited
We now state two propositions: (41) Let u be an integer-valued finite sequence and m be a CR-sequence.
Suppose len u = len m. Then there exists an integer z such that 0 ≤ z < m and for every natural number i such that i ∈ dom u holds z ≡ u i (mod m i ). (42) Let u be an integer-valued finite sequence, m be a CR-sequence, and z 1 , z 2 be integers. Suppose that (i) 0 ≤ z 1 , (ii) z 1 < m, (iii) for every natural number i such that i ∈ dom m holds z 1 ≡ u i (mod m i ), (iv) 0 ≤ z 2 , (v) z 2 < m, and (vi) for every natural number i such that i ∈ dom m holds z 2 ≡ u i (mod m i ).
Then z 1 = z 2 .
